Abstract. Methane diffuses in water at 250C 3/5 as fast as it does in carbon tetrachloride. Since diffusivity depends mainly upon temperature, viscosity of the solvent, and molecular cross section of the diffusant, and since viscosities of H20 and CCl4 at 250C are almost identical, one may infer that molecules of CH4 in H20 are not imprisoned in "icebergs," and are retarded only by hydrogen bonds, not by encounters with "ice-like" aggregates.
In 1964 I published with Ross' diffusion coefficients of a Ilumber of gases ill CCl4 at 00 and 250C. These revealed that the isothermal diffusivity of gases other than the "quantum gases," D2, H2, and He, depends mainly upon the molecular cross section of the diffusant. One of the gases was methane. Recently, Witherspoon and Bonoli2 reported diffusion coefficients of a number of hydrocarbons, including methane, in water at 40, 200, 40°and 60'C. This provides material for a comparison that is highly significant, especially because the viscosities of CCl4 and H20 at 250C are virtually identical: 0.895 and 0.880 cp.
The value found for 105D at 250C for CH4 was 2.89 cm2sec-' in CCl4; in H20, the value interpolated to the same temperature is 1.72 cm2sec-'; this is 3/5 of the above figure for CCl4. Some retardation in water can be expected from hydrogen bonds, but vastly greater retardation would surely be found if the molecules of methane were imprisoned in "icebergs," as some have postulated, or if they encountered "ice-like" quasi-crystals, as asserted by others.
The figures obtained by Witherspoon and Bonoli for a variety of hydrocarbons show that relative diffusivities in water depend mainly upon the cross sections of the diffusing molecules, as we found for diffusion in CC14, not upon undeterminable sizes of hypothetical "icebergs." This is illustrated in Table 1 by values of 10Dvb /3, using as measures of relative cross sections, instead of Lenlard-Jones a-values, their molal volumes at their boiling points, for reasons explained in the accompanying paper.
The foregoing two lines of evidence support the one which -Miller and I3 pre- sented in 1968 that the negative entropy of solution of gases from 1 atmosphere to solution in water at mole fraction 10-5 increases linearly with values of Vb2/3, and is therefore a function of total molecular surface, not of the volumes of three dimensional quasi-solid structures.
